Applications of Lagrange formalism to simple coupled circuits by Greer, Mildred Ruth
Lehigh University
Lehigh Preserve
Theses and Dissertations
1960
Applications of Lagrange formalism to simple
coupled circuits
Mildred Ruth Greer
Lehigh University
Follow this and additional works at: https://preserve.lehigh.edu/etd
Part of the Electrical and Computer Engineering Commons
This Thesis is brought to you for free and open access by Lehigh Preserve. It has been accepted for inclusion in Theses and Dissertations by an
authorized administrator of Lehigh Preserve. For more information, please contact preserve@lehigh.edu.
Recommended Citation
Greer, Mildred Ruth, "Applications of Lagrange formalism to simple coupled circuits" (1960). Theses and Dissertations. 2997.
https://preserve.lehigh.edu/etd/2997
r 
': 
t [". ' ' 
'.,·· 
r
" .. -
. 
' 
1:, 
·:1.--·. 
.. _,,· 
,; ... ~: 
: . ·., 
] 
.J 
.. -,, . 
' 
.,, 
;r.-· .. · 
.i; 
.• 
I. 
-·- --·- . '·-·--- . ---- .. ---:. .. -. - ·;,..-- __;. ______ .-----. ·l'I·· 
;. ... 
r 
. ···~ ...... ... 
... _ 'I( 
.. ·.·,. 
:.~~-
: 
. 5'' 
~- ~ 
. '::i 
--- . ---- --
,.,, ·!" ... _ 1·,-
. '
.! 
.... ,.,, 
' b,y.' 
.. .; 
. i. . . : . ' ' > .·· .. 
···,·c .4, 
,,., 
··~.: 
.. r 
, . 
' 
· ... f" ,i 
. ·• :--·"·' 
_r,,,-- •-. ,...;:;;;--•·~-
r:. 
. (ii ... ~ . . . ·. ' . .· . ..,.,J'.: . l. • . ·: ,, . ~ 
~~nt~d t(l° th, Gradnate FacnJ.lty 
• . I"., . >~ ' • • 
',, 
........... h...;.; •• .;~·-: ...... 
.; .. 
·.1$. 
• ·, ..... ~-"I.- •. 
·1-iaster of Sc;:ience 
....,.......:._--:t--~-· -. -- ____ .. __ ._ .. _. ·---. -
Iphigh University 
-·-•-.-·-··--- ·-·-·· --·-·----·-·------ ·--··--- .. --·-·---~ -----~- - .·. ··~t' ,: . . ' .. ;. •. .---.!~ ; .. ·. ' . ·._ -. - ·. . ' .· - ··,s- ,------------
f 
.::1960 .. -~- 1 ·-- . ·----------·----·- . -~-. '-----·--"··---. --·---· ----- ------ - ' -·----· --- .. ·----
I 1s.s::,::;:::.:.~= t 
:.·.-:.::.: . 
- ~k 
I .. 
c:...::·IJT. ¥ 
i~-
'} ,· 
.,,.., ... r 
,.CJ-~- •• 
£ 
f' .. 
I' 
> 
,, ..... ,:, . ,_; -~"'"''' ,, .. .-... , .. 
.--r---- ... 
FEB 5 
----~\---. --~---- . ·--, ---------· .. · ---------------------------·-- -------------------
,, 
This thesis is a~cepted and approved in partial .. fulfillment e>f 
· ...... 
the ·requirements for the degree of f .. ster of Science. 
. ' ..... ,· - ,Jf t.? lt z fiJ ···.·, ··, · .. C ... , ..• '. - ,c '.' ~ ::::::?$1'P::: : ~~~~~-,,- -C>:.: .. 
Director of Thesis 
,,,·-
·-----:--~ ..... -... ,-----
·.,.. 
" 
.. 
.. -...:...,#, 
":;" -
.. -·· - --- -·--·--'----=-·- ~-.::. - _- ::;. ~ .. ·_ -~ --~.,'.-, _______ '_ ' ·. . ··-:- -.-.··_--·- -- - ._ --= ..._:_:1.;::__ ,• · .. - .. 
• ~ ~-. ···,s ,,. - " 
. " 
--------.-- -·-----~~-- - ·-·-----~ ~--~· --·~- ... ~·---· . 
..... , . .:-- ;_ ,_,' .. 
. ----- ~:-,~-.-~:. __ ..______ ~--
-::.· 
-..-;-f,. 
·-
·~· .. · 
! 
l·. 
·',_--, 
--; -- . . -. . - . ----· 
• I 
:; .l.i 
. ,. " 
1· 
.-~ 
---·------------·-- ·,··· 
,-
IN'J.!l{ODUCTION ••••••••••••••••••••••••.•••• -•••••••••••••• , •••••• ~ ••• ·• • •• 1 
APPL!CJ1.TI01~ OF. THE .THEORY TO. ELECTRIC . ttmctJITS •••. 0 ••••.•.• 0 •••.•••• ·~·- •·• tS 
. . . ~ . 
THE lJ.MlTMI0!(5 OF THE MEJ!HOD AS HERE APPLIEll,, 0 ••••••••• · ••• " ••••• e O ol.2 
ltEFE!R.Ei:<IC!:J3'; ....................................... ~ ••• • •••• • ••• ,. •••• ~ .15 
Vl'?A. •••••••• ~ •••• •.•. • .••••••••••••••• 
L 
·,,;1·· . ·1~ 
• • • •. • •. •' • • • • • • • • • • • • • o • • • • c. • o o :o o • D 
( 
• 
- ': .... ,_ : - .· - .. - -· .. ___ ·.· .. - , - -- -----
---- --~~:__ ________ ·_--....::~---: .. ·- -·· .. ··· - ---------.-----·-----
____ :::·---. -------~---~~-----· . --- . _____ . __ · _- . --- ------ . ·----------.--·.:.. _________ :.._·_· --~------------ ----. -- " .. 
------- :_· _____ _:_·..:.....::::: . .:. :_:;~-· - ·,· .. 
- ---------______ ....:...... - .. ·. '. - . -·. . -. 
,•·,. -.: .... 
. .- -~ -. .,._' 
~.... ···-·~--·· ·""·' ···~,.·,., •••• ·.1 ... ,_,.., ..... ,· .... 
·~-
·-----'---·····-
._:__ . 
~.; ·. 
J 
.,:,'.,,1,, 
·. ·1'.:f!'! 
' ... :.::("11 :, ·,: 
l~ ::-~:1 
·t 
, .. ,.I 
•• . --· . .-:~~ .. ~-~>-·.·. - . tfj ·-'-'---·':_,_~-- . · .. - - - · .. : ·. - ·. -- .. - . --· . . . ·-. . .. - ·--~--. ···---. - - .· .. ______ --·------------------ -----. -·-
{/'.J 
·~· '• ,; 
il.1 
..,,..: ~ . 'r--,.:.;::q. I I 
-. 
.,,1 
:k 
[ . 
"--..:. ... · .. 
. \ t- • 
l 
i· 
I 
! 
>Df.fRODUCTION 
i 
I 
· ··-· In many pases, a set· _ot cUffetenti-3.-eClW,lttioqp 
I 
·-(~·).· 
'.rhe 1nyestigation .. of the · case ot second: order equ@,tions, st¢1ng 
td,.$11 the He~oltz conditions, was carried out -by Bavas.1 · ]ie tomul. 
-. . ' 
. . . 
• i ti • • · .... 
~t tor an! irreducible set of e~tions 
(3) 
- -- _._ - - _..,.-- ... ·-· .•. ---- - . --.... s.:.:... ____ .,·--·-. -· .·. 
the :tollo~ conditions ar~ necessary tor~t~ -exi~ qi ~$W 
. 
' - ·. ·-
; 
• . . ! • 
. :r1 (.~~t) ~ L(q,q,t)- satisfying equations (2): 
i 
.~,, 
./ . 
fl 
,......,..._ /r 
i~ . 
---· 
·-·· 
• __ ·:;:··.•4 --4··· ---
,. 
. . -· .. ' 
-... - .~•·-·,~..:.:"' 
·:••gins" which are given by a single 0 link" C .. aucll tlmt · rs 
C -1 at . -sr_ , 
-.. :__ 
---::---,. 
'·· \ i,,,.,,, .. 
<' . 
.-
2 ;. F . ·~:, 
-fJr: 
fl 
. ',<}11J 
- ).:r1 
... ij,:~ 
. -- -- . :- -1'1- ... it --·- ---·- -- ----- ___ ·.:.:·.:.:: ______________ . --- ... ____ ...:. .. .:.c .. :·.~--- --c--- -- --·- ---- ------- - .; -- -- - :~- - -. --. ---- '-, -· .-:-.:::.:. -= --- -_· · __ ._- :_-.-_._"_'·_·_ .• _~.,-: ___ , _.' •._;::_._·:r:r.J,-~~:J.,:.-_·,-.·::_: 
. , - - __ --"- ".' ---:-:_:'..-:::-~· - ~:':..'-:-:"':..::::.:::::::_~':-.::· --~ 
C • ·c ' C- - • C- _· - 1, c~qs __ - • crpcp·· __ q9qs .. cs@_ / 1, ·etc.- 'I rps rp ps spr _ \<. 
- --· .- - -· /Y . 
~:I.nee all chains connecting a ~ -o? equ&tions must he.Ye a caalil?Jl 
V$111e.,. we can define \a] by 
C C C ·· Cl. ... i -- L . 
_ --:~s -- - i.':ps- a --rpqs· ~ i.siJ · --. 1.rtl4' 
· · ·tor e~tion (2) to hold, the inte~tirlg t~• -,, .,.-, ., .. ,~.,, 
~ 
~· 
-- --- ---·· ·-------
:." .. • ·•1 
.. 
- : i 
,..,. .::.;Jl<Y1· 
~ .·· f .... ·.-·._ ' 
3 
0·· 
""'"".,,.,.,, 
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